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[ Abstract ] Background and objective Surgical procedure is the main method of treating lung cancer. Meanwhile,
postoperative pneumonia (POP) is the major cause of perioperative mortality in lung cancer surgery. The preoperative patho-
genic airway bacterial colonization is an independent risk factor causing postoperative pulmonary complications (PPC). This
cross-sectional study aimed to explore the relationship between preoperative pathogenic airway bacterial colonization and
POP in lung cancer and to identify the high-risk factors of preoperative pathogenic airway bacterial colonization. Methods
A total of 125 patients with non-small cell lung cancer (NSCLC) underwent thoracic surgery in six hospitals of Chengdu
between May 2015 and January 2016. Preoperative pathogenic airway bacterial colonization was detected in all patients via
fiber bronchoscopy. Patients” PPC, high-risk factors, clinical characteristics, and the serum surfactant protein D (SP-D) level
were also analyzed. Results The incidence of preoperative pathogenic airway bacterial colonization among NSCLC patients
was 15.2% (19/125). Up to 22 strains were identified in the colonization positive group, with Gram-negative bacteria being
dominant (86.36%, 19/22). High-risk factors of pathogenic airway bacterial colonization were age (>75 yr) and smoking index
(2400 cigarettes/year). PPC incidence was significantly higher in the colonization-positive group (42.11%, 8/19) than that
in the colonization-negative group (16.04%, 17/106)(P=0.021). POP incidence was significantly higher in the colonization-
positive group (26.32%, 5/19) than that in the colonization-negative group (6.60%, 7/106)(P=0.019). The serum SP-D level

of patients in the colonization-positive group was remarkably higher than that in the colonization-negative group [(31.25£6.09)
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vs (28.17£5.23)](P=0.023). The incidence of preoperative pathogenic airway bacterial colonization among NSCLC patients
with POP was 41.67% (5/12). This value was 3.4 times higher than that among the patients without POP (OR=3.363, 95%ClI:

1.467-7.711). Conclusion An intimate correlation was observed between POP and pathogenic airway bacterial colonization in

lung cancer. The high-risk factors of pathogenic airway bacterial colonization were age and smoking index.

[ Key words ] Lung neoplasms; Pathogenic airway bacterial colonization; Surfactant protein D (SP-D); Postopera-

tive pneumonia (POP)
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Fig 1 Flow chart of case screening




e [ R 2 5201 74E 4] 45 204 45 41

Chin J Lung Cancer, April 2017, Vol.20, No.4 * 241 -

AU AL P L S R | TR 5 S i U
PRI IR (PR ) MR (45 >30%)
AR | 2o 38 25 A AE (acute respiratory distress
syndrome, ARDS) SIS0 . Il I A AE 7028 PP b
eI L,

1.3.2 ARJFMRABRE: 54 LN R bR3 el AL AR
FARFIR S DFARIF72 bk, T>38 °C; 572 L)
PRI T . @A IO R (512x10°/1-15%
10°/L) , s AL E T 52 R LUR B PR T, 2
10x10°/L . WFRFLAR L /- I 2H 1 542 BRI HE ) 5
FrRBAR . @ R PR, SR SR . b i S e
@, A B H AL — TR AT POP, B 20 IR 25 12
SE AR IR, i 2 e AR AR R T A R I
[

L4 “UHMAEFERE BHEABN, S0 LB
B 5 RREA Bl sl SR I Ve (DL 2 2 2

=1 AR LI IS MR A

Tab 1 The criterion of postoperative pulmonary complications (PPC)
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PPC

Criterion

Postoperative

pneumonia

(D Fever as seen by raised oral temperature of >38 °Ciin the postoperative 72 h; or temperature rise again after 72 h;
@ High WBC count (open >15X10°, VATS >12X10°) or rises again over 72 h;

® Increasing consolidation of the lung or patchy shadows in CT/CR image(s);

@ Positive signs of infection on sputum microbiology.

Pulmonary embolism

Chylothrax

Aerodermectasia

Hemoptysis

Voice hoarse

Bronchopleural fistula

Air leak

Pleural effusion/
pneumothorax

Atelectasis

ARDS/Respiratory failure

@ Pulmonary artery angiography showing embolism;

@ Dyspnea or Sp0, <90%; remission after using anticoagulant.
( Raily drainage volume >500 mL, and the last 3d or more;
@ Time of fasting=5 d;

(® Requiring surgical treatment.

@ Persisting >15 d, exceeding over half chest wall;

@ requiring subcutaneous incision or surgical treatment.

@ Persisting >3 d and inefficacy of pharmacological treatment;
(@ Requiring surgical treatment.

@ Choking cough with drinking;

@ Plicavocalis paralysis or dislocation of cricoarytenoid joint.
Bronchofiberscope showing bronchopleural fistula.

@ Persisting >15 d;

@ Needing interventions like re-indwelling drainage tube;

(3 Vacuum suction (>7 d), or surgical treatment.

( Drainage time >15 d, ordyspneic;

(@ Requiring re-indwelling drainage tube.

(@ Atelectasis/consolidation in CT/CR image(s);

@ Presenting dyspnea or Sp0, <90% on room air.

Needing trachea cannula and/or ventilator maintenance or intensive care.

CT: computed tomography; CR: computed radiography; ARDS: acute respiratory distress syndrome; SpO,: oxygen saturation.



242 o ] il 9 2 5201 74 4 H 552045 55 4 11

Chin J Lung Cancer, April 2017, Vol.20, No.4

IFI], AR R M XA 4 R e S A AR BRI IS [t
L7 M3 SP-DIR EERIE TERE AR YK, RELE
ANENIMS mL, F7 19K F ZREEE] 10 min-20 min, 25,0320 min,
2,000 rpm, fFAHICEE FIHW . I TR IEC I A

*®2 PRESEEEEMAESAERERE —RIGR BRI LR

Tab 2 The clinical demographic characters of study subjects

1A SP-D/KF, ASP-D ELISAR & f st iU -4 1
FEABR A AL,

1.8 GEit2 ot ff FISPSS 16. 05 HEA T 481153 Hr, it %
RIS, FEAS ek 30 5 5 22 508, THECSERE R Rk,

Postive colonization (n=19) Negative colonization (n=106) X3/t P
Gender 1.444 0.229
Male 17 78
Female 2 28
Age (yr) 65.29+8.31 62.43£7.90 2.107 0.032
Somking index (cigarette-year) 6.904 0.009
<400 4 57
=400 15 49
Type of pathology 0.799 0.671
AC 10 50
SC 54
Other 0 2
Resction location 0.917 0.922
LU 3 13
LL 6 34
RU 6 29
RM 1 4
RL 3 26
Site of tumor 4.049 0.044
Central lung cancer 13 46
Peripheral lung cancer 6 60
COPD level* 3.244 0.198
I 2 21
I 14 80
11l 3 5
Diabetes mellitus 2.729 0.099
Yes 4 9
No 15 97
Hypertension 0.935 0.334
Yes 5 18
No 14 88
PPC 5.310 0.021
Yes 8 17
No 1 89
POP 5.578 0.019
Yes 5 7
No 14 99

AC: adenocarcinoma; SC: squamous cells carcinoma; LU: left upper lobe; LL: left lower lobe; RU: right upper lobe; RM: right middle lobe; RL: right

lower lobe; COPD: chronic obstructive pulmonary disease; POP: postoperative pneumonia; PPC: postoperative pulmonary complication . *COPD
level: I: FEV,>80% (pre), FEV,/FVC<70%; I1: 50% (pre)<FEV,<80% (pre), FEV,/FVC<70%; IIl: 30% (pre)<FEV,<50% (pre), FEV,/FVC<70%.
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ARSF TS - S A 2 A #816.04% (17/106) , A JFfilis % A2
6.60% (7/106) (F2) .
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Tab 3 The detail of PPC in colonization -/+ groups
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{4 e A SR A il s 5 5 S0 M ST e R TR A (42.11% ) 3%
m ARG IEL (16.04%) (P=0.021) ; Al ISR AL A I
SO E E AR A (26.32%) B2 mTHES 141 (6.60%)
(P=0.019) (5£3) .
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B 191 835 TR R AR S B A 220k, LA [ M B 19
PR, Hi86.36%, 2% [CPHPERE3MK, (113.64%, £330 5 H:
MR RR . Horh, MR R R 70k (31.83%, 7/22) | Hil4k
LR3I RE (13.64%, 3/22) | FIRFEIMAFT B SR (22.73%,
5/22) . RIGHa IR bE (9.09%, 2/22) | FIVAIAHTF B 1R
(4.54%, 1/22) | F i BiERE 28R (9.09%, 2/22) | &7
ORI B BRI IRE (4.54%, 1/22) | HIEREFF B LR (4.54%,
1/22) .,

2.4 AR INTE SP-D/KF R LLAL 1l i SP-Dk BEAE H.
FE N9 A FE SO B E A TR 4 (31.2546.09) 3 5

PPC Postive colonization (n=19) Negative colonization (n=106) X’ P
(8 paients, 15 PPCs) (17 patients, 22 PPCs)
Postoperative pneumonia 5 7 5.578 0.019
Atelectasis 3 4 3.460 0.064
Air leak 2 3 1.896 0.169
Pleural effusion/pneumothorax 2 5 0.923 0.337
Aerodermectasia 1 1 1.395 0.283
Respiratory failure 1 0 = =
Chylothrax 0 1 - -
Bronchopleural fistula 1 0 - -
Voice hoarse 0 1 - -
x4 BRERFRESIEEERNEREZNLogisticE)3
Tab 4 The Logistic analysis of the risks of aieway colonizations

Variables in the equation B Sig. 95%Cl

Lower Upper
Age (<75 yr; =75yr) 1.616 0.045 1.039 24.392
Gender 0.025 0.566 0.941 1.118
Smoking index 1.707 0.040 1.080 28.146
Type of pathology -0.980 0.251 0.071 1.999
Site 1.260 0.216 0.478 26.018
Central lung cancer/Peripheral lung cancer -0.929 0.372 0.051 3.038
COPD level 23.384 0.999 0.000 -
Diabetes mellitus 0.820 0.578 0.126 40.976
Hypertension 0.981 0.647 0.874 1.980
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AEHR[(64.46+7.31) vs (61.7848.21), P=0.021], W HH45%5>400
TAE (83.33% vs 52.43%, P=0.019) AICOPD 434 (P=0.007)
WA R L (KRS) .
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The serum SP-D level (ng/mL) in colonization +/-
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5.23), P=0.023],

Fig 2 The comparison of serum SP-D level between positive and
negative colonization patients The serum SP-D level of patients
in the colonization positive group was higher than that in the
colonization negative group [(31.25%+6.09) vs (28.17%£5.23),
P=0.023].
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The serum SP-D level (ng/mL) in different number

of isolates
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HUm 1t EEE R E MESP-DAKE ARG H2KBR T EERRE LS
SP-D7KFRA &R (24.68 vs 33.62) .

Fig 3 The median of serum SP-D level in different number of isolates.
The serum SP-D level in single isolate group was lower than that in

multiple isolates group (24.68 vs 33.62).
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Tab 5 The clinical demographic characters of patients with POP

COPD AT b A7 U 51, L i T il 488 £ 2 0%
PR E A AOBTFEAR /L, O A STk A & 0 B AT o
S S0 A A A R TR BB S I COPDAH A5
Z Il 20 A THIWFGE 2 Bt LIS A 45 5, I
SRR A RE SR . OXFF Al AR 2 AR B il i 7, Rl
ARHETEHAFRFR B COPD, Hofili o B8 A1 At J5) FRAEAH X
AR ] DA AZ FAR B I, il D) B 22 B jE S E AT
i 2 sk 2 2 i HE R s Qi i & A AR B SO PR T
Wi A2 B R, W55 TCOPD ™ i Fi Ji 75 it i £ 3%

POP (n=12) Non-POP (n=113) X2/t P
Gender 0.421 0.516
Male 10 85
Female 2 28
Age (yr, Mean+SD) 64.461+7.31 61.78+8.21 2.341 0.021
Smoking index (cigarette-year) 5.486 0.019
<400 2 59
=400 10 54
Type of pathology 2.339 0.310
AC 6 54
SC 58
Other 1 1
Resction location 3.291 0.510
LU 3 13
LL 2 38
RU 4 31
RM 1 4
RL 2 27
Site of tumor 2.018 0.155
Central lung cancer 8 51
Peripheral lung cancer 4 62
COPD level 9.905 0.007
| 1 22
1l 87
] 4 4
Diabetes mellitus 2.366 0.124
Yes 3 10
No 9 103
Hypertension 0.358 0.549
Yes 3 20
No 9 93
Colonization 5.578 0.019
Postive 5 14
Negative 7 99
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